Background: Several definitions and classifications have been designed to characterize functional dyspepsia (FD), the recent one being the ROME III criteria. There have been many
varies between 7-45%, depending on the definition used and geographical location. The prevalence of functional dyspepsia (FD) has been noted to vary between 11-29.2%. 2 Population based estimates of functional dyspepsia in India are sparse. A study from Mumbai, India had shown that almost a third of the population suffered from dyspepsia (30.4%) with 12% experiencing significant symptoms. 3 While dyspepsia is known to result from organic causes, majority of patients suffer from non-ulcer or functional dyspepsia. Dyspepsia can thus be a manifestation of gastroesophageal reflux disease (GERD) or peptic ulcer disease or functional dyspepsia (FD).
Based on findings at upper endoscopy, it has been estimated that the prevalence of FD is as high as 60%. 4, 5 Several studies from the west have attempted to identify the determinants of FD. [4] [5] [6] For instance, environmental factors such as smoking, alcohol and non-steroidal anti-inflammatory drugs (NSAIDs) are believed to be important in the pathogenesis of functional dyspepsia. Similar information is not available from the Indian subcontinent. There is a need to identify these risk factors.
This would help to identify dyspepsia patients with high risk factors, so that detailed work-up and preventive measures can be instituted for them.
This study was undertaken at the gastroenterology unit of a tertiary care referral centre to categorise the sub-types of functional dyspepsia, identify any differences in life style variables or risk factors amongst hospital attendees with dyspepsia and their sub-types.
Methods
Consecutive patients attending our Department of Gastroenterology over a 3 month period, with symptoms of dyspepsia i.e. those with epigastric pain, post-prandial fullness/ bloating/ early satiety, belch phenomenon, nausea or vomiting, or presenting with heartburn or regurgitation and chest discomfort for more than 3 occasions a week, within the preceding 6 months were enrolled in this study. The ROME III modules (functional dyspepsia module; nausea, vomiting and belching disorders module, functional esophageal disorders module) 7 ( Table 1) were modified as a questionnaire to further sub-type these patients under ulcer type, dysmotility type, reflux type and combination type based on the dominant symptom and its duration. For example if a patient had heartburn for 15 months and food relieving burning pain in the epigastrium for 6 months, the patient was classified as suffering from reflux type dyspepsia. If both the above symptoms appeared simultaneously, this was categorized as combination type dyspepsia. Nausea and belch phenomenon were coded either as individual symptoms or in combination with other types of dyspepsia. All patient details were compiled in a pre-structured and pre-tested questionnaire.
Our study variables included age, gender, marital status, religion, socio-economic details: occupation, literacy status, per capita income, and type of house (hut, temporary / permanent construction), household amenities; and details of smoking, alcoholism and three day diet recall.
All patients underwent an upper GI endoscopy and an ultrasound. Only patients with a normal endoscopy and ultrasound during the study period, and >15 years of age, belonging to either gender were included in the study. Patients with alarming symptoms such as anorexia, weight loss, gastrointestinal bleed, progressive dysphagia and mass abdomen were excluded from the study. Individuals with diabetes, hypothyroidism, chronic NSAID users, post-gastric surgery, gall stone disease and pregnancy were also excluded from the study. For analysis, the mean duration of symptoms, life style Bloat, fullness, early Heartburn, regurgitation, As-ROME III sensation, non colicky, relief with satiety, heaviness upper non cardiac chest pain, antacids, food related symptoms abdomen after a meal heartburn related (aggravation/relief of pain) dysphagia variables including smoking, alcoholism and diet details were compared between the three sub-types of dyspepsia. The study was approved by our institutional ethics committee.
Statistical analysis
Test of proportions and Chi-square test were used for categorical variables while the Student t-test, and ANOVA were used for continuous numerical variables. P values of less than 0.05 were considered significant. SPSS (version 16) statistical package was used for data analysis.
Results

Population characteristics
A total of 170 out of 720 patients screened for this study fulfilled our criteria. There were 65 (38.2%) men. The overall median age was 49 years. Nearly three fourths (73%) were below the age of 60 years. The mean Body Mass Index (BMI) for the entire group of patients was 23.8±3.5 kg/m 2 . The BMI was significantly higher among women at 24.5 compared to that of men at 22.7 (ttest p <0.05). Based on religious preferences, Hindus constituted 80.7% and Christians 10.5% of the study population, while the rest were Muslims. This distribution is similar to that in the general population of Tamil Nadu, India. Two thirds of the subjects (68%) were married, 11% were not married and 19% were widowed, majority of whom were women. More than a third of the population (37.7%) were housewives and a third (33.5%) were labourers or semi-skilled workers like fitters, mechanics, electricians or carpenters.
A third of the population was illiterate, and 60% had either primary/secondary school education. Illiteracy was slightly higher amongst women (41%). The study subjects were from a low socioeconomic group. Nearly half (45%) lived in temporary houses and a third (31%) in huts. Other indices of socioeconomic data such as per capita income and amenities within the household did not reflect their actual economic status as housing did. Hence in this study, housing was taken as a proxy for socioeconomic status. had combination of symptoms. The dominant symptom with the longest duration was used to classify the patients into major sub-types.
Background characteristics of individual cases
Median age group of the three types of FD cases was similar at around 45 to 50 years. Similar proportion of males and females had ulcer type or reflux disease while dysmotility was significantly higher (p<0.01) among females (43.8% compared to 35.4%). There was no difference in any other socioeconomic characteristic such as marital status, literacy, median per capita income or type of income with respect to the three types of dyspepsia. The BMI of the patients was also similar among the three groups. The overall mean duration of symptoms was 1.95 ± 1.7 years.
Ulcer type dyspepsia
Of the 132 (77.6%) patients with ulcer type dyspepsia, 37 (28.0%) had only ulcer type symptoms; 58 (43.9%) and 4 (3.0%) patients had in addition reflux type and dysmotility symptoms respectively. The remaining 17 patients (12.9%) had combination of all three types of dyspepsia. In addition, 23 (17.4%) and 21 (15.9%) patients also had nausea and belch phenomenon. Thus ulcer type dyspepsia often presented with combination of other types of dyspepsia (95 patients). The mean (±SD) duration of symptoms was 2.08 ± 1.8 years.
Reflux type dyspepsia
Reflux type dyspepsia was present in 103 (60.6%) patients.
12.9% had associated chest pain. Apart from ulcer type combination (43.9%), 17 patients had coexisting (16.5%) dysmotility symptoms. In addition, almost a quarter had nausea and belch phenomenon (each 22.4%). The incidence of reflux symptoms as presenting complaints showed a steady increase up to the age of 60 years and then levelled out from there on (38%) .Women were symptomatic more often than men (34.2% vs. 27.6%). The mean duration of symptoms was 1.95 ± 1.7 years.
Dysmotility type dyspepsia
Dysmotility type of dyspepsia manifested as early satiety and post-prandial fullness in 12 (7.0%) and 23 (13.5%) patients respectively. There was no significant gender or age difference within the symptom groups. The mean duration of symptoms was 1.66 ± 1.3 years. Dyspeptic combinations with ulcer and reflux type of disease were distributed as mentioned above.
Miscellaneous
Of the 32 patients (18.8%) with nausea, 5 patients had symptom overlap with all three types of dyspepsia and only 3 had nausea alone. This symptom did not vary between different gender and age groups.
Belch phenomenon was seen in 29 patients (17.1%), and its combination with the three types of dyspepsia was not uncommon. Like nausea, this symptom did not show any variation across different gender and age groups. 13 (7.6%) patients reported experiencing a combination of nausea and belch phenomenon. The mean duration of nausea was 2.11 ± 1.2 years and for belch it was 1.35 ± 1.15 years.
Mean duration of dyspepsia
The coefficient of variation for the duration of symptoms in the different categories was very large indicating that their distribution was highly skewed. Thus the symptom free period being less than a year indicated the severity of disease in this population.
Lifestyle variables between the sub-types
In ulcer type dyspepsia, religion did not influence the occurrence of pain. This sub-type was significantly more common amongst those with higher per capita income and in those residing in permanent houses (80% vs. 60.4%). The number of patients in the dysmotility and miscellaneous group were too few for comparing lifestyle variables between these sub-groups. 
Discussion
The predictors of non-ulcer dyspepsia are poorly defined. In the present study, a large degree of overlap was noted among different types of dyspepsia, heartburn and regurgitation. Similar observations have been made by others. [8] [9] [10] Ulcer with reflux type dyspepsia emerged as the most common combination in our study. In a recent presentation by Vakil et al 11 , the authors reported a significant overlap between postprandial distress syndrome (PDS) and epigastric pain syndrome (EPS), in primary care patients with FD. In their study of 153 patients with FD, 111 (73%) had PDS and 100 (65%) had EPS and 75 (49%) had both class of symptoms. In contradistinction to above observations, the number of patients with dysmotility dyspepsia (PDS) in our series was significantly lower (20%) and was more often found in combination with either reflux or ulcer type dyspepsia (EPS). The most common overlapping syndrome in our study was the combination between ulcer type (EPS) and reflux type dyspepsia.
While ulcer type dyspepsia showed a decreasing trend with age among our patients, the reverse was seen with reflux type disease. The influence of lifestyle variables on dyspepsia is variable. We did not find any of the lifestyle variables like smoking, alcohol consumption or dietary patterns to influence the type of dyspepsia. These findings are similar to reports by Talley et al 12 and others who found no correlation between smoking, alcohol, NSAIDs and functional dyspepsia. In a community based study, Talley et al 6 found that dyspepsia was significantly more common in younger subjects and females. Adjusting their findings for age and gender, they found that smoking (OR=1.5), but not alcohol (OR=0.9), was associated with dyspepsia (p <0.05). Similar results were obtained when ulcer-like, dysmotility-like, and reflux-like dyspepsia was considered separately. The authors 6 concluded that smoking and alcohol may not be important risk factors for dyspepsia in the community.
Mahadeva et al 2 in a global review on risk factors for dyspepsia, reported that female gender and underlying psychological disturbances increased the risk for FD, while on the other hand environmental / lifestyle habits such as poor socio-economic status, smoking, increased caffeine intake and ingestion of non-steroidal anti-inflammatory drugs appeared to be more relevant in cases of non-investigated dyspepsia. 1 Talley et al 12 studied the influence of smoking, alcohol, aspirin, non-aspirin NSAIDs, and acetaminophen in 73 patients with dyspepsia in comparison with 658 patients without dyspepsia. They found no association of these factors with FD. They noted that patients were significantly less likely to have FD if they were current or past smokers. Their data suggested a trend for patients to less likely to develop functional dyspepsia, if they took NSAIDs regularly. Further, they showed that environmental factors did not appear to be associated with any of the sub-types of dyspepsia . Bode 13 in a study on 288 subjects with dyspepsia, aged 50-85 yrs (mean 65 ± 7.2), found that female sex (OR=1.6; 95% CI=0.9-2.9) and current smoking (OR=3.7; 95% CI=0.9-15.4) were associated with a high symptom score. Patients above the age of 70 years were associated with a significantly lower symptom score (OR=0.4; 95% CI=0.2-0.9). 13 They however did not look into differences in risk factors between the various sub-types.
In conclusion, similar to other reports from the West, demographic characteristics, social habits like smoking and alcohol failed to show any significant association with functional dyspepsia in our study. 10, 14, 15 Dietary factors hitherto unexplored by other workers also do not appear to influence the consequences and type of dyspepsia a patient develops.
